Essential role of JAK/STAT pathway in the induction of cell cycle arrest in macrophages infected with periodontopathic bacterium Aggregatibacter actinomycetemcomitans.
In the present study, phosphorylation of signal transducers and activators of transcription 3 (STAT3) was found to be important in the induction of G1 cell cycle arrest in murine macrophages infected with Aggregatibacter actinomycetemcomitans. First, we focused on suppressor of cytokine signaling 3 (SOCS3) as a negative regulator of the JAK/STAT pathway. Flow cytometric analysis showed that A. actinomycetemcomitans infection eliminated G1 cell cycle arrest in SOCS3-overexpressing RAW 264.7 macrophage cells. Western blotting analysis demonstrated expression of cell cycle-associated protein p21 and hypophosphorylation of retinoblastoma protein (Rb) was decreased in SOCS3-overexpressing RAW 264.7 cells. AG490, a specific inhibitor of JAK2, inhibited the expression of p21 and degradation of cyclin D1 in A. actinomycetemcomitans-infected RAW 264.7 cells, resulting in suppression of STAT3 phosphorylation. These results indicated that constitutive SOCS3 expression and AG490 inhibited the expression of JAK2 and phosphorylation of STAT3, and prevented cell cycle arrest in A. actinomycetemcomitans-infected RAW 264.7 cells. These findings suggest that the JAK/STAT pathway plays crucial roles in the cell cycle regulation of macrophages infected with periodontopathic bacteria through the suppression of p21 expression and degradation of cyclin D1.